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ABSTRACT 



A system for monitoring the physical and chemical proper- 
ties of urine in the urinary bladder and functioning of the 
bladder. For example, the system can include sensors for 
pressure, temperature, pH, various different chemical con- 
stituents of urine, sodium, potassium, glucose, drug markers, 
drug metabolites, specific gravity, proteins, leukocyte 
esterase, nitrites, urobilinogen, whole or ere Dated blood 
cells, ketones, bilirubin, turbidity or color, the sensors being 
connected to transmission means for delivering signals 
representative of the properties detected by the sensors. 

16 Claims, 6 Drawing Sheets 
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imnsiARY DIAGNOSTIC CATHETER on the external end and a manually openable valve between 

UKUNAHi uiAunv/a iiv,^ii^i^ the end and (jjc end or within the mushroom 

This is a divisional of Ser. No. 0*284260 filed Aug. 2. s ^"P onme ^ 
iooV t r c p ft t Mn «; 476 did i«ncd Dec 19 1995 which catheter prematurely. Also, the catheter includes one or 
1994, U^. Pat No. 5^ more SCQ sors to measure bladder pressure and chemical and 
is a coDtmua^on-m : pirt of ^ No. 07/8^597 Ned May 5 propcrtics of mc urine, means to transmit informa- 
27, 1992 U.S. Pat No. 5352,182 issued Oct 4 1994. THe P* gcoc 3^ y fce sensors to a remote location and, if 
rresentinventionrelatestoadeviceandamethodtomonitor DCCCS * cncrgy sourccs t0 power the sensors and trans- 
bladder functions and urine chemical and physical proper- mission device. The sizing device is of similar shape as the 
ties. drainage catheter except the catheter has a longer length, the 

10 outer surface has measurement indicia spaced along its 

BACKGROUND length and the mushroom cap is replaced by a removable 

A ^ spread ^T^f^blSc" S^'t^ 

jmUKm Amencan aduto, both mtn and^inen^ut p^cu- potion of the catheter until it rest snugly against the 

larly women is incontinence. Many more suffer from toe „ f£^££ ^ indicia CTposcd bdow the disc indicates 

problem but, because of embarrassment ox because the j^ 1 ^, ^ { £ a oper ftt 

problem is only intermittent, don t disclose their lack of ^ fte m , stylet for 

bladder control. There are numerous causes including ^ ^ Drainage is accomplished by 

pregnancy, stress, as well as the normal aging process. using spedMy digued va lve openers. 

There presently are no adequate non-surgical techniques M " DRAWINGS 
for treating this problem. Catheters with an attached bags are 

uncomfortable and are known to lead to urinary infection. These and other features, aspects and advantages of the 

Pads may be effective for small urinary leakage, such as present invention will become better understood with refer- 

occurs under stress, but are not suitable for large volumes of ence to the following description, appended claims, and 

urine evacuated from a full bladder. Additionally, the use of „ accompanying drawings whtxe: 

pads requires the user to cany a large supply of replacement HG. 1 is a side view showing the drainage catheter placed 

P^ds uXal plugs are unacceptable r^ements because in the urethra of a female, the female body being shown in 

the user frequently will soil her hands trying to remove the CTOSS section. 

ivice reinUon of the oonsterile deWcTmay lead to a TO. 2 is a cu*way j* , «w of the drainage catheter 

bladder infection and the frequent insertion of the plug, 30 hne 2-2 °™ } . . . 

possibly a dozen times a day. can damage the urethra and FIG. 3 is a top view of a &st embodiment of the internal 

may cause bladder spasms. Plugs may also be dangerous end of the drainage catheter of FIG. 2. 

because they totally obstruct the urethra and may result in FIG. 4 is a top view of a second erorxKliment of the 

excessive retention of urine. internal end of the drainage catheter of FIG. 2. 

A further problem which exists with certain bedridden 35 FIG. 5 is a cutaway side view of the drainage catheter 

patients is thai they may not have the ability to reach a taken along line 2 2 of FIG. 1, the catheter being extended 

bathroom to void and may need nursing assistance or they for placement 

may not have the ability to sense when their bladder is full HO. 6 is partial cutaway view of a sizing device. 

so tliatmey can urmate without s^ FIG. 7 is an enlarged cutaway side view of the valve 

itoea, 40 section of the drainage catheter of FIG. 2 with a drainage 

Thus there is a need for a convenient, relatively clean, and straw inserted, 

frequently repeatable procedure which can be practiced by FIG. 8 is an enlarged cutaway side view of the valve 

the patient and nursing personnel and devices which can be section of the drainage catheter of FIG. 2 showing an 

used in the procedure. The devices must also be safe to use, alternative construction with a plug inserted, 

discrete, and reliable so that the patient can participate in a «3 FIG. 9 is an enlarged cutaway side view of the valve 

normal life style without fear of embarrassing herself section of the drainage catheter of FIG. 2 showing an 

himself by accidentally voiding the contents of her/his alternative construction with a magnetic ball valve inserted, 

bladder or constantly running to the bathroom to change the valve being in its closed position, 

pads. Still further, mere is a need for medical personnel to FIG. 10 is an enlarged cutaway side view of the alterna- 

conduct routine urinalysis on a clean urine sample so they 50 tivc valve section of FIG. 9 in its open position, 

can be aware of the onset of urinary infection or other piG. 11 is an enlarged cutaway view of the valve section 

medical events which can be identified by periodic urinaly- 0 f mc drainage catheter of FIG. 2 showing a second alter- 

sis. native ball valve structure in its closed structure. 

FIG. 12 is an enlarged cutaway side view of the second 

SUMMARY 55 altOTativc valvc section Q f FIG. 11 in its open position. 

The present invention is directed to a device and method FIG. 13 is a side view of a second version of a drainage 
that supplies these needs and eliminates the deficiencies of catheter for controlling female incontinence, 
prior devices and systems. FIG. 14 is a cutaway side view of the second version of 

The device of the invention coirmrises a valved drainage 60 the drainage catheter taken along line 14—14 of FIG. 13. 
catheter for temporary placement in the female urethra. FIG. 15 is an enlarged cutaway side view of the sensor 
Additionally, the system also includes a sizing device for ring portion of the second version of the drainage catheter 
selecting the proper length catheter, a placement device to taken along line 14 — 14 of FIG. 13. 
assure mat the catheter is properly positioned and instru- FIG. 16 is an enlarged cutaway side view of the pressure 
meats to aid in opening die valve in die catheter. 65 transducer mounted in the sensor ring portion of the second 

The catheter comprises a hollow tube with an extendable version of the drainage catheter taken along line 16—16 of 
mushroom head on the internal end, a mushroom shaped cap FIG. 15. 
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FIG. 17 is a cutaway side view of the second version of 
the drainage catheter taken along line 14—14 of FIG. 13 
showing a further valve design. 

DESCRIPTION 

FIGS. 1 through 16 show drainage catheters embodying 
features of the invention. 

The drainage catheter 10 includes a tubular center section 
12 with a sealing portion on the internal end 14 and a cap 16 
on the external end. In the embodiment shown In FIG. 2, the 
se alin g portion is a mushroom shaped crown 18 which can 
be extended for placement of the catheter. The crown has 
several drainage holes 20 located in its upper surface. 
Enclosed in the lumen 22 of the catheter is a one way valve 
24 which can be opened by the woman using the catheter 10. 
In the center of the cap is an drainage outlet 32. 

Alternate designs for the top surface of the crown 18 are 
shown in FIGS, 3 and 4. FIG. 3 shows six large drainage 
holes 20 separated by spokes 26. FIG. 4 shows a similar 
crown 18 design having smaller holes 20 in the crown 
surface 28. Shown in phantom in FIG. 4 are struts which 
depend from the lower or inner surface of the crown 18 to 
assure that drainage through the holes 20 and into the lumen 
22 is not blocked. 

The valve 24 shown in FIGS. 2, 5 and 7 is of a duck bill 
design which prevents fluid from descending down the tube 
unless the valve is purposefully opened. FIGS. 8-12 show 
two alternative valve structures and FIG. 14 incorporates a 
slit valve structure which will be discussed below. 

To insert the catheter 10 into the female urethra a stylet 30 
is inserted through the drainage outlet 32 and valve 24 until 
it comes in contact with the reinforced center 34 of the 
crown 18. The stylet 30 is then advanced further extending 
the crown 18 until the diameter of the outer surface of the 
crown is about the same as the diameter of the catheter 10. 
The extended crown 18 is then inserted through the external 
opening of the urethra and advanced until it enters the 
bladder. If the catheter is properly sized, the inner surface 36 
of the cap 16 should be resting snugly against the skin 
surrounding the external opening of the urethra. Insertion of 
the catheter 10 may be assisted by applying a small amount 
of a sterile lubricant to the crown 18. The stylet 30 is then 
removed while the cap 16 is held in place. Removal of the 



10 
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20 
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a drainage procedure. To drain the bladder a sterile spike 60 
is inserted through the drainage outlet 32 in the external end 
of the implanted catheter 10 The spike 60 has a center 
portion 64 sized to fit snugly in the drainage outlet 32 and 
to open the valve 24. The spike 60 has a tapered head 62 on 
the top end of the tubular center portion 64 and an enlarged 
diameter handle 66 on the lower portion. Ports 72 are located 
at the juncture of the bead 62 with the center portion 64. A 
central lumen 68 starts at the ports 72 and runs the length of 
the spike 60 terminating in an opening 70 at the base of the 
handle 66. While the diameter of the center portion 64 is 
sized to fit snugly through the drainage port 32, the handle 
diameter is chosen so that it will not easily enter the drainage 
port 32. thus preventing the head 62 of the spike from being 
inserted to far into the catheter 10 and damaging the crown 
18 or the bladder. Additionally, the combined length of the 
head 62 and the central portion 64 is chosen so that when the 
top end 74 of the handle 66 rests against the drainage 
opening 32, the head 62 pierces the drainage outlet 32 and 
the valve 24, exposing the ports 72 to a standing column of 
urine in the catheter 10 above the valve 24. This cooperation 
of parts allows the user to drainage the bladder without 
soiling her hands from leaking urine. Once drainage is 
complete the spike is withdrawn and the valve closes and 
seals. The spike can then be disposed of or resterilized. 

FIG. 8 shows and alternate valve mechanism comprising 
a plug 80 sized to fit in the drainage opening 32. The plug 
can be used in place of the valve 24 (as shown in FIG. 8) or 
in combination with the valve 24 as additional protection 
against leakage (not shown). The plug is shown with a draw 
string 82 and a pull tab 84. 

FIGS. 9 and 10 show the catheter 10 with a ball valve 
mechanism 90 inserted in the external end of a drainage 
catheter 10. The catheter 10 is shown to have a uniform inner 
diameter along it entire length. After insertion of the catheter 
10 using the stylet 30 and removal of the stylet the ball valve 
90 is placed and secured in the catheter 10. The ball valve 
90 comprises a ball 92 which is attracted by a magnetic disc 
94 placed over the drainage outlet 96. Also enclosed in the 
valve 90 is a spring 98 which lifts the ball 92 off the seat 100 
when the magnetic disc 94 is removed. To raise the ball 92 
off the seat 100 the tab 102 is grasped and pulled downward. 
The removal of the magnetic force allows the spring to lift 
the ball 92 unsealing the drainage outlet 96 so that the urine 



stylet 30 allows the crown 18 to return to its normal shape 45 can flow through the valve openings 104 and out the catheter 
with the crown inner surface 38 resting against the bladder 
surface as shown in FIG. 1. 

In order to minimize or eliminate leakage around the 
catheter 10 the length L from the crown inner surface 38 to 
the cap inner surface 36 should be accurately detennined To 50 
do so the sizing device 50. shown in FIG. 6. is used. The 
sizer 50 is of substantially the same shape and has the same 
outer dimensions as the catheter 10 with the exception that 
the sizer is longer in length than the catheter 10. However, 
in place of the cap 16 the sizer 50 has a removable disk 52 55 
which can slide along the outer surface of the sizer tube 54. 
At least a portion of the tube outer surface has indicia 56 
thereon for use In selecting the proper catheter length L. 
Using the stylet 30 the sizer 50 is inserted into the urethra 
and the crown is allowed to prolapse against the bladder 60 
neck The disc 52 is then slid along the sizer outer surface 
until it rests snugly against the tissue surrounding the urethra 
and the measurement marked on the outer surface of the tube 
54 is read. The measurement indicates the catheter size to 
use for proper fit 65 

FIG. 7 shows the valve section of the catheter of FIG. 2 
greatly enlarged to show the functioning of the valve during 



10. 

FIGS. 11 and 12 show the catheter 10 with a ball valve 
mechanism 110 inserted in the external end of a drainage 
catheter 10. like the embodiment shown in FIGS. 9 and 10, 
the catheter is also shown to have a uniform inner diameter 
along its entire length. The valve mechanism 110 is inserted 
into the catheter 10 after its placement in the urethra. The 
ball valve lit comprises a ball 112 which is held against the 
drainage opening 114 by the spring 116. To raise the ball 112 
off the scat 118 a spike 120 is inserted through the drainage 
opening 114 until the shoulder 122 contacts the bottom 124 
of the valve, compressing the spring 116 allowing urine to 
flow through the valve 110, ports 126 and drainage channel 
128 through the center of the spike 120. 

FIGS. 13 through 16 show the catheter 10 with a slit valve 
mechanism 140 inserted in cap 16 at the external end of a 
drainage catheter 10. Like the exnbodiments shown in FIGS. 
1 through 12, the catheter 10 is also shown to have a uniform 
inner diameter along its entire length. The slit valve 140 
includes a center portion 142 curved inward towards the 
catheter lumen 22 with a slit 144 located in the center 
thereof. The slit 144 is a one way valve which acts in the 
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Mmc ^er as the duck bill valve discussed above in can be connected directly to the ««" nag 150 andthe 

rcMrd toFIGS 1-7 To open the slit 144 a spike 120 as signal transmitted as described above As a further 

sh^wn Tn HO 12 is inserted through the slit 144 until the alternative, the sensors 178 can be mounted directly on foe 

ffite S^^ente portion 142 of the valve sensor ring 150. Tbis presents a P^cul^ advance 

atioX urine to flow through theports 72 drainage chan- 5 optical sensing as transmitter and receiver fiber ends can be 

S manTJnrough the center of ihe spike 60. mounted opposite each other to detect and analyze Lght 

^y^^Ti^SS^SSS "a^^anUgeTthe embodiment incocporadng 
JKSftKS 3SftSS JKtf ££ and a signal ceftion and/or "ansmisrion n^ns is 

enclosed air space 160. Pressure against the face 162 of the A still further version of the urinary drainage "meter. 
% ctus« me chip 156 to bend into the air space and. in shown in FIG. 17 includes an electrify activated valve 
aeate an decttical signal which can be detected, 180. The valve which comprises a valve body 182 and a 
measured, and correlated with the pressure applied to the movable plug 184. can be openedby an electrical ^signal 
f^e loTlne signal transmitted along electrical lead 164 „ transmitted along an input lead W iorbywjy «f amdm 
can then be fed directly to a monitoring device or to a signal signal (lc, a short range FM agnal) transmitted to a receiver 
Sansmitter 166. such as an FM transmitter, for monitoring at (not shown) in the valve 180 or in the sensor nng 150. fte 
a remote location. The transmitter can be powered by a receiver being operatively connected to the movable plug 
power source 168 also mounted in the sensor ring 150 cr 184. 

external of the catheter. In a still further embodiment, the 30 The catheter 18 can be fabricated from a broad range of 
sensor ring may include positive and negative electrodes materials presently used for forming urinary catheter 
170 172 composed of dissimilar metals. The normal urine including, but not limited to natural and synthetic rubbers, 
is usually acidic with a pH of 5.5-o.S and thus can act as a silicone rubbers, thermoplastic elastomers, latex, polyvinyl 
conductive medium which can serve as the electrolyte chloride, polyethylene, and FTFE with or without coatings 
creating a battery in conjunction with the positive and 3J such as silicone materials. Teflon, hydrophflic compounds 
negative electrodes 170, 172. Abnormal urine may have a and other materials which improve the compatibility with 
pH from 5 to 8.5. The assembly creates an electrical current mucosal tissue. Additionally, antibactcnals. anti- 
wmch can be stored in the power source 168 or directly inflammatory drugs, antibiotics or other drugs can be coated 
power the transmitter 166. on the catheter surface or absorbed into the coatings on the 

Imbedded in the wall 174 and extending along the length 40 catheter surface. In the embodiment of FIGS 9 and 10. the 
of !eS« 10 are signal transmission* num. 176, such ball 92 is a magnetic material preferenttaUy a , plasUc 
as electrical wires or optical fibers, which are connected on material having magnetic materials or magnetizable raate- 
afastendtoserisorsmandonaseoondtoasignalreceiver rials dispersed therein or ceramoraetallic mtenah. The 
(not shown). The sensors are located in me crown 18 with spike 66 or 120 may be formed from a broad I range. of 
meir sensing surfaces being exposed to the urine in the « materials. Stiffness dunng use is *cpnm*y ^«f£ 
Madder. The sensors 178 can have various different capa- Secondly, since the spike is intended to be disposable foe 
SatiM which one skilled in the art of urinalysis would material should be inexpensive. Whfle matenaU tike poly- 
recognize and find valuable in monitoring a patient For ethylene or polypropylene are suitable, a partculMy pre- 
e^mple, the sensors 178 can electrically or optically detect feaed material is a material slowly ^Wabte hr water « 
oHtemperature, pressure and various different chemical 50 biodegradable so that the spike can be disposedof into the 
such as sodium, potassium, glucose, toilet without clogging the plumbing ^temT^e sensors, 
drug markers and metabolites, specific gravity, proteins, signal transmission means. ^"^^^"Srf 
teukocyte esterase, nitrites, urobilinogen, whole or crenated nents of me embodiment of FIGS. U-lfao 
WoodceUs, ketones, bilirubin, turbidity and color. FIGS. 13 from a broad range of components commonly used for these 
and 14 show a crown 18 with four stmts 28 and four sensors. 55 purposes. , , . „ ... 

However, this is not intended to place a limit on the number The dimensions of the catheter are dependent on the 
of sensors as more than one signal transmission means can dimensions of the anatomy of the patient into which the 
be placed along a stmt 18, more than four struts. 18 can be catheter is being placed. The outer diameter of the tubular 
used, as shown in FIGS. 3 and 4, or a single sensor can section 12 of the catheter is about 8 mm and the effective 
detect various different materials. As an example, an optical 60 length between the cap 16 and the crown 18 is between 
fiber capable of transmitting IR or UV tight can be used about 2.5 and 4.5 cm. However, as indicated, the dimensions 
Different frequency tight transmitted along the signal trans- can be selected to create a non-leak seal with the patients 
mission means can directly, or as a result of signal respon- urinary tract The diameter of the cap and the crown is from 
sive fluorescence, quantitatively or qualitatively determine about 12 to 17 mm. While the sensing system has been 
chemical constituents in the urine in the bladder. 65 described applied to a catheter used for females, one skilled 

While FIG. 14 shows the signal transmission means 176 in the ait will recognize that the features and capabuitiesof 
exiting through the cap 16. it is also contemplated thai they the device described can likewise be applied to catheter 
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devices sized for and used in the male urinary system, the 
functioning of the diagnostic components not being depen- 
dent on the sex of the patient 

The present invention has been described in considerable 
detail with reference to certain preferred versions and uses 
thereof, other versions and uses arc possible. Other valve 
designs, dimensions, materials or crown designs may be 
used without changing the inventive concept. Additionally 
the sensor capability described for one particular embodi- 
ment of the valved catheter can be incorporated in the other 
versions shown herein or in prior art indwelling urinary 
catheters. Therefore, the scope of the appended claims 
should not be limited to the description of the preferred 
versions contained herein. 

What is claimed is: 

1. A urinary catheter for placement in a urethra in a human 
body, said urethra having a measurable diameter, an exterior 
opening at a point of exit from the human body and an 
interior opening at a point of entry into a urinary bladder 
within the human body and a length extending from said 
exterior opening to said interior opening, the catheter com- 
prising a hollow shaft, a sealing portion on a first end of the 
shaft and a cap on a second end of the shaft, and sensors 
mounted therein, wherein: 

the hollow shaft has a length sized to approximate the 
length of the urethra and an outer diameter approxi- 
mating the diameter of the urethra such that the shaft 
does not extend beyond the exterior opening of the 
urethra, 
the sealing portion having 

a) an upper surface with openings therein so that fluid 
in the bladder can enter the shaft, and 

b) a width greater than the outer diameter of the shaft, 
the width of the sealing portion being reducible so 
that the sealing portion can be readily passed through 
the urethra, 

a lower surface of said sealing portion adapted to rest against 

the interior of the urethra, and 
the cap having a width greater than the outer diameter of 40 
the shaft, an upper surface of said cap adapted to rest 
against the exterior opening of the urethra, no portion 
of the urinary catheter extending exterior of the urethra 
past the cap, 
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urethra having an exterior opening at a point of exit from the 
human body and an interior opening at a point of entry into 
a urinary bladder within the human body, and a length 
extending from said exterior opening to said interior 
opening, a stylet for use in placing the urinary catheter, and 
sensors to monitor physical and chemical properties of urine 
within the urinary bladder, 
the urinary catheter comprising a hollow shaft with a 
lumen longitudinally through its center, a sealing por- 
tion on a first end of the shaft, a cap on a second end 
of the shaft, no portion of the urinary catheter extending 
exterior of the urethra beyond the cap, and sensors 
mounted on the catheter adapted to be in contact with 
the urine within the urinary bladder, wherein: 
the shaft has a length sized to approximate the length of 
the urethra and an outer diameter approximating the 
diameter of the urethra such that the second end of the 
shaft is adapted to be located at the exterior opening of 
the urethra, 

the sealing portion has a width greater than the outer 
diameter of the shaft, there being openings through the 
sealing portion so that urine in the bladder can enter the 
shaft lumen, the width of the sealing portion being 
reducible so that the sealing portion can be readily 
passed through the urethra, 

the cap having a width greater than the outer diameter of 
the shaft, and 

the stylet is a stiff rod with a diameter less than the 
diameter of the lumen of the shaft and a length greater 
than the length of the catheter such that insertion of the 
stylet through the lumen of the urinary catheter and 
pushing the stylet against the sealing portion causes the 
sealing portion to elongate and the width of the sealing 
portion to reduce to a diameter suitable for passing 
through the urethra, 
and wherein the sensors are selected from the group 
consisting of devices capable of qualitatively or quan- 
titatively sensing pressure, pH, temperature, various 
different chemical constituents of urine, sodium, 
potassium, glucose, drug markers, drug metabolites, 
specific gravity, proteins, leukocyte esterase, nitrites, 
urobilinogen, whole and crenated blood cells, ketones, 
bilirubin, turbidity and color. 
4, The bladder monitoring system of claim 3 further 



said sensors capable of qualitatively or quantitatively 45 including a signal transmitter and signal transmission means 
sensing properties of fluid in the bladder, said proper- connecting the sensors with the signal transmitter, the signal 
ties selected from the group consisting of pressure, pH, transmitter capable of delivering information obtained by 
temperature, various different chemical constituents of the sensors to a remote location. 

urine, sodium, potassium, glucose, drug markers, drug 5. The bladder monitoring system of claim 4 further 
metabolites, specific gravity, proteins, leukocyte 50 including a power source for supplying energy to the signal 



esterase, nitrites, urobilinogen, whole blood crenated 
blood cells, ketones, bilirubin, turbidity and color, the 
sensors being connected to transmission means for 
delivering signals representative of the properties 
detected by the sensors. 
2. The urinary catheter of claim 1 wherein said properties 
of the urine are detected by optical means, said optical 
means comprising at least a first and a second fiber optic lead 
terminating in a portion of the urinary catheter within the 



transmitter. 

6. The bladder monitoring system of claim 5 wherein the 
power source comprises a positive and negative electrode 
located within a space enclosed by the catheter, the positive 

55 and negative electrode in contact with the urine, the urine 
being an electrolyte, the positive electrode, negative elec- 
trode and urine comprising a battery. 

7. The urinary catheter of claim 3 wherein said chemical 
properties of the urine are detected by optical means, said 



bladder and in contact with the urine, the leads being 60 optical means comprising at least a first and a second fiber 



positioned to transmit a light beam through the urine such 
mat the light beam exiting the first fiber optic lead is 
received by the second fiber optic lead, the properties of the 
light received by the second lead being optically analyzed to 
determine properties of the urine. 

3. A bladder monitoring system comprising a urinary 
catheter for placement in a urethra in a human body, said 



65 



optic lead terminating in a portion of the urinary catheter 
adapted to be within the bladder and in contact with the 
urine, the leads being positioned to transmit a light beam 
through the urine such that the light beam exiting the first 
fiber optic lead is received by the second fiber optic lead, the 
properties of the light received by the second lead being 
optically analyzed to determine properties of the urine. 
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8. A Madder monitoring system place able into a urinary 
bladder in a human body via the urethra, said system 
including sensors to monitor physical and chemical proper- 
ties of urine, and including means to retain the sensors 
within the urinary bladder wherein the sensors are selected 
from the group consisting of devices capable of qualitatively 
or quantitatively sensing pressure. pH, tcinperature, various 
different chemical constituents of urine, sodium, potassium, 
glucose, drug markers, drug metabolites, specific gravity, 
proteins, leukocyte esterase, nitrites, urobilinogen, whole or 
crenated blood cells, ketones, bilirubin, turbidity and color. 

9. The bladder monitoring system of claim 8 further 
including a signal transmitter and signal transmission means 
connecting the sensors with the signal transmitter, the signal 
transmitter capable of delivering information obtained by 
the sensors to a remote location. 

10. The bladder monitoring system of claim 9 further 
including a power source for supplying energy to the signal 
transmitter. 

11. The bladder monitoring system of claim 10 wherein 
the power source comprises a positive and negative elec- 
trode adapted to be in contact with the urine, the urine being 
an electrolyte, the positive electrode, negative electrode and 
urine comprising a battery. 

12. The urinary catheter of claim 8 wherein chemical 
properties of the urine are detected by optical means, said 
optical means comprising at least a first and a second fiber 
optic lead terminating in a portion of the urinary catheter 
within the bladder and in contact with the urine, the leads 
being positioned to transmit a light beam through the urine 
such mat the light beam exiting the first fiber optic lead is 
received by the second fiber optic lead, the properties of the 
light received by the second lead being optically analyzed to 
determine properties of the urine. 

13. A bladder monitoring system comprising a urinary 
catheter for placement in a urethra in a human body, said 
urethra having an exterior opening at apoint of exit from the 
human body and an interior opening at a point of entry into 
a urinary bladder within the human body, and a length 
extending from said exterior opening to said interior 
opening, a stylet for use in placing the urinary catheter, and 
sensors to monitor physical and chemical properties of urine 
within the urinary bladder. 

the urinary catheter comprising a hollow shaft with a 
lumen longitudinally through its center, a scaling por- 
tion on a first end of the shaft, a cap on a second end 
of the shaft, no portion of the urinary catheter extending 
exterior of the urethra beyond the cap, and sensors 
mounted on the catheter in contact with the urine within 
the urinary bladder, wherein: 
the shaft has a length sized to approximate the length of 
the urethra and an outer diameter approximating the 
diameter of the urethra such that the second end of 
the shaft is located at the exterior opening of the 
urethra, 

the sealing portion has a width greater than the outer 
diameter of the shaft, there being openings through 
the sealing portion so mat urine in the bladder can 
enter the shaft lumen, the width of the sealing portion 
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urinary catheter and pushing the stylet against the 
sealing portion causes the sealing portion to elongate 
and the width of the sealing portion to reduce to a 
diameter suitable for passing through the urethra, 
and wherein the sensors are selected from the group 
consisting of devices capable of qualitatively or 
quantitatively sensing pressure, pH, temperature, 
various different chemical constituents of urine, 
sodium, potassium, glucose, drug markers, drug 
metabolites, specific gravity, proteins, leukocyte 
esterase, nitrites, urobilinogen, whole blood crenated 
blood cells, ketones, bilirubin, turbidity and color, 
the bladder monitoring system further including a signal 
transmitter and signal transmission means connecting 
the sensors with the signal transmitter, the signal trans- 
mitter capable of delivering information obtained by 
the sensors to a remote location, and 
a power source for supply energy to the signal transmitter, 
the power source comprising a positive and negative 
electrode located within a space enclosed by the 
catheter, the positive and negative electrode in contact 
with the urine, the urine being an electrolyte, the 
positive electrode, negative electrode and urine com- 
prising a battery. 

14. The urinary catheter of claim 13 wherein said chemi- 
cal properties of the urine are detected by optical means, said 
optical means comprising at least a first and a second fiber 
optic lead terminating in a portion of the urinary catheter 
within the bladder and in contact with the urine, the leads 
being positioned to transmit a light beam through the urine 
such that the light beam exiting the first fiber optic lead is 
received by the second fiber optic lead, the properties of the 
light received by the second lead being optically analyzed to 
determine properties of the urine. 

15. A bladder monitoring system placeable into a urinary 
bladder in a human body via the urethra, said system 
including sensors to monitor physical and chemical proper- 
ties of urine, and including means to retain the sensors 
within the urinary bladder wherein the sensors are selected 

40 from the group consisting of devices capable of qualitatively 
or quantitatively sensing pressure, pH, temperature, various 
different chemical constituents of urine, sodium, potassium, 
glucose, drug markers, drug metabolites, specific gravity, 
proteins, leukocyte esterase, nitrites, urobilinogen, whole or 
crenated blood cells, ketones, bilirubin, turbidity and color, 
said bladder monitoring system further including a signal 
transmitter and signal transmission means connecting 
the sensors with the signal transmitter, the signal trans- 
mitter capable of delivering information obtained by 
the sensor to a remote location, and 
a power source for supplying energy to the signal 
transmitter, the power source comprising a positive and 
negative electrode in contact with the urine, the urine 
being an electrolyte, the positive electrode, negative 
electrode and urine comprising a battery, 

16. The urinary catheter of claim IS wherein chemical 
properties of the urine are detected by optical means, said 
optical means comprising at least a first and a second fiber 
optic lead terminating in a portion of the urinary catheter 
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readily passed through the urethra, 
the cap having a width greater than the outer diameter 

of the shaft, and 
the stylet is a stiff rod with a diameter less than the 

diameter of the lumen of the shaft and a length 65 determine properties of the urine, 

greater than the length of the catheter such that 

insertion of the stylet through the lumen of the * ♦ * * 



being positioned to transmit a light beam through the urine 
such that the light beam exiting the first fiber optic lead is 
received by the second fiber optic lead, the properties of the 
light received by the second lead being optically analyzed to 
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